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$x\in[0, L]$ , $t>0$ . (1)
$v_{t}=D_{v}v_{xx}+uv^{2}-(A+k)v$ ,
$D_{u}/D_{v}=2,$ $A=0.04$ $(k=0.061)$
$(k=0.0605)$ $($ $1(a) (b))$ . $k=k_{c}$
([3]).
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2: $(k=0.0605, L_{0}=1.0)$ . (a)
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3: (a) $P_{n}$ . ( ) ( ) . (b) (a) . $\gamma\approx 1.547$
(BP2), $\gamma\approx 1.564$ (SN2) . (c) (a)
. $\gamma\approx 2.299$ $(BP_{3}),$ $\gamma\approx 2.327$ $(SN_{3})$
. (d) $[(e)]SN_{2}(SN_{3})$ .
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4: $P_{n}$ $SN_{n}$ . $\varphi$ﬄ $P_{n}$ $i$
. 1.0 .
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5: (a) $\gamma=1.561$ $\varphi_{2}^{1}$ . (b) $P_{2}$ $\varphi_{2}^{1}$ ( ) ( )
. (c) $SN_{2}$ $\varphi_{2}^{2}$ . (d) $\gamma$ $SN_{2}$
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Ei[7] Ei [8] Gray-Scott
.
$M$ .
$u_{t}=\mathcal{A}(u;k),$ $t>0,$ $x\in \mathbb{R}^{1}$ , (2)
, $u=(u_{0}, u_{1}, \ldots, u_{M-1})\in X:=\{L^{2}(\mathbb{R}^{1})\}^{M},$ $\mathcal{A}(u;k):=Du_{xx}+F(u;k),$ $k$
. $D=$ $(d_{0}, d_{1}, \ldots , d_{M-1})(d_{j}\geq 0)$ $M\cross M$ . ,
(2) $k$ .
Sl) $0=(0,0, \ldots, 0)\in X$ (2) . , $\mathcal{A}(0;k)\equiv 0$
, $k$ $F’(0;k)$ . ,
(1) $(0,0)$ $((u, v)=(1,0))$ $(0,0)$
.
S2) $\{P^{s}(x;k)\},$ $\{P^{u}(x;k)\}$ . $\{P^{s}(x;k)\}$ ,
$P^{u}(x;k)$ .
S3) $P^{s}(x;k)$ $P^{u}(x;k)$ $L^{s}(k)=\mathcal{A}’(P^{s}(x;k)),$ $L^{u}(k)=$
$\mathcal{A}’(P^{u}(x;k))$ . $k$ $k>k_{c}$ $k_{c}$ , $L^{s}(k)$ $0$
$\lambda^{s}(k)<0$ . $L^{s}(k)$ $\Sigma_{1}(L^{s}(k))$ $\Sigma_{1}(L^{s}(k))\subset$
$\{z\in \mathbb{C};{\rm Re}(z)<-\rho_{0}\}(\rho 0>0)$ .
$L^{u}(k)$ $L^{u}(k)$ $0,$ $\lambda^{u}(k)$ $\Sigma_{1}(L^{u}(k))$
, $\Sigma_{1}(L^{u}(k))\subset\{z\in \mathbb{C};{\rm Re}(z)<-\rho_{0}\}$ . $0$ $\lambda^{s}(k)$
$P_{x}^{u},$ $\xi^{s}(x;k)$ .
S4) $k=k_{c}$ , $P^{s}(x, k_{c})=P^{u}(x;k_{c})=:P(x)$ . , $\lambda^{s}(k_{c})=\lambda^{u}(k_{c})=0$
$\xi^{s}(x;k_{c})=\xi^{u}(x;k_{c})=\xi(x)$ .
(2) $k$ $k_{c}$ , $k=k_{c}+\eta$ ( $\eta$ ) , (2)
.
$u_{t}=\mathcal{A}(u)+\eta g(u)$ ,
, $\mathcal{A}(u)=\mathcal{A}(u;k_{c})=Du_{xx}+F(u),$ $F(u)=F(u;k_{c}),$ $\eta g(u)=\mathcal{A}(u;k_{c}+\eta)-\mathcal{A}(u)$
.
$L$ $L^{*}$ , $0$ $\phi^{*}$ $\xi^{*}$ .
.
S5) $\phi^{*}$ , .
$\langle P_{x},$ $\phi^{*}\rangle_{L^{2}}=1$ .
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S6) $P(x)$ $\phi^{*}(x)$ $xarrow\pm\infty$ $0$ . , $a=(a_{0}, a_{1}, \ldots, a_{N-1})$ ,
$a^{*}=(a_{0}^{*}, a_{1}^{*}, \ldots, a_{N-1}^{*})\in \mathbb{R}^{M}$, $\alpha>0$ .
$P(x)arrow e^{-\alpha|x|}a,$ $\phi^{*}(x)arrow\pm e^{-\alpha|x|}a^{*}$ , $xarrow\pm\infty$ .
S7) $\xi^{*}(x)$ $\xi^{*}(x)$ , . , $b=(b_{0}, b_{1}, \ldots, b_{N-1}),$ $b^{*}=$
$(b_{0}^{*}, b_{1}^{*}, \ldots, b_{N-1}^{*})\in \mathbb{R}^{M}$ , $\alpha>0$





$M_{0}=2\alpha\langle Da,$ $a^{*}\rangle,\overline{M}_{0}=-2\alpha$ $\langle$ $Da,$ $b^{*}\rangle$ .
.
$\langle P_{x},$ $\xi^{*}\rangle_{L^{2}}=\langle\xi,$ $\phi^{*}\rangle_{L^{2}}=0-$ .
$M_{0},$ $M_{0}$ ,
.
$M_{1}=2\alpha\langle Db,$ $a^{*}\rangle,\overline{M}_{1}=-2\alpha$ $\langle$ $Db,$ $b^{*}\rangle$ ,
$M_{2}= \frac{M_{0}}{2\overline{M}_{0}}\langle F’’(P)\xi\cdot\xi,$ $\xi^{*}\rangle_{L^{2}},$ $M_{3}=- \frac{M_{0}}{\overline{M}_{0}}\langle g(P),$ $\xi^{*}\rangle_{L^{2}}$ .
, .
S8 $)$ $M_{0},\overline{M}_{0},M_{1},\overline{M}_{1},$ $M_{2},$ $M_{3}$ .
3.1 $M_{0}$







$q_{j}:=x_{j}-(j-1/2)\overline{h}$ $(j=0, \ldots, N-1)$ ,
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$i$ , $\overline{h}=L/N$ . , $q=(q_{0}, q_{1}, \ldots, q_{N-1})\in \mathbb{R}^{N}$
.
, $r_{j}$ $qj$ $r_{j}$
( , ).
$\{\begin{array}{l}\dot{q}_{j}=H_{j}(h)-G_{j}(h),\dot{r}_{j}=M_{2}r_{j}^{2}+\eta M_{3}+M_{4}\delta r_{j}+\overline{H}_{j}(h)-\overline{G}_{j}(h)+M_{5}\delta^{2},\end{array}$ $(j=0,1, \ldots, N-1)$ , (3)
,
$H_{j}(q,$ $r;\delta)$ $=$ $\alpha M_{0}(q_{j+1}-2q_{j}+q_{j-1})\delta$ $(j=0,1,$ $\ldots,$ $N-1)$ ,
$\overline{H}_{j}(q,$ $r;\delta)$ $=$ $M_{0}(-2+\alpha(q_{j-1}-q_{j+1}))\delta$ $(j=0,1,$ $\ldots,$ $N-1)$ ,
$G_{j}(q, r;\delta)$ $=$ $M_{1}(r_{j+1}-r_{j-1})\delta$
$\overline{G}_{j}(q, r;\delta)$ $=$ $M_{1}(r_{j-1}+r_{j+1})\delta$
$(j=0,1, \ldots, N-1)$ ,
$(j=0,1, \ldots, N-1)$ ,
$\delta$ $=$ $\exp(-\alpha\overline{h})$ ,
. $r_{j}$ $i$ .
$q_{-1}=-q_{0},$ $q_{N}=-q_{N-1},$ $r_{-1}=r_{0},$ $r_{N}=r_{N-1}$ , $q_{-1}=q_{N-1}$ ,
$q_{N}=qo,$ $r_{-}i=r_{N-1},$ $r_{N}=r_{0}$ .
S6) $(u_{0}, u_{1}, \ldots, u_{N-1})$ $xarrow\pm\infty$ .
, , $u_{0}$ . ,
$u_{0}$ . , .
S10 $)$
$\langle Da,$ $a^{*}\rangle=d_{0}a_{0}a_{0}^{*}$ ,
$\langle Da,$ $b^{*}\rangle=d_{0}a_{0}b_{0}^{*}$ ,
$\langle Db,$ $a^{*}\rangle=d_{0}b_{0}a_{0}^{*}$ ,





$\tilde{r}_{j}=M_{1}(r_{j}+M_{4}\delta/(2M_{2}))/(\alpha M_{0}),\tilde{t}=t/(\alpha M_{0})$ .





$q_{j}=\overline{q}(\delta)=0$ , $r_{j}= \overline{r}_{+}(\delta)=\frac{\delta+\sqrt{\delta^{2}+N_{1}(N_{2}\delta-N_{3}\eta-N_{4}\delta^{2})}}{N_{1}}$ , $(j=0,1, \ldots, N-1)$
$q_{j}=\overline{q}(\delta)=0$ , $r_{j}= \overline{r}_{-}(\delta)=\frac{\delta-\sqrt{\delta^{2}+N_{1}(N_{2}\delta-N_{3}\eta-N_{4}\delta^{2})}}{N_{1}}$ , $(j=0,1, \ldots, N-1)$ .
$(\overline{q}(\delta),\overline{r}(\delta))=(0,\overline{r}_{+}(\delta))$ , $(0,\overline{r}_{-}(\delta))$ .
$\delta=\delta_{SN}$ $\{\begin{array}{ll}\frac{(-N_{1}N_{2}+\sqrt{(N_{1}N_{2})^{2}+4(1-N_{4})N_{1}N_{3}\eta}}{2(1-N_{4})}, (N_{4}\neq 1),\frac{N_{3}}{N_{2}}\eta, (N_{4}=1).\end{array}$
.
(3)
$(n_{+}, n_{0}, n_{-})=\{\begin{array}{ll}(0,0,2N), \delta_{BP}^{-}<\delta<\delta_{BP}^{+},(0, N-1, N+1), \delta=\delta_{BP}^{-},(N-1,0, N+1), \delta_{SN}<\delta<\delta_{BP}^{-},(N-1,1, N), \delta=\delta_{SN},\end{array}$
. , $n_{+},$ $n_{0},$ $n_{-}$ , $0$ , ,
$\delta_{BP}^{+}=\{\begin{array}{ll}\frac{(N_{1}N_{2}+\sqrt{(N_{1}N_{2})^{2}-4(3+N_{1}N_{4})N_{1}N_{3}\eta}}{2(3+N_{1}N_{4})}, (N_{1}N_{4}\neq-3),\infty, (N_{1}N_{4}=-3).\end{array}$
$\delta_{BP}^{-}=\{\begin{array}{ll}\frac{(N_{1}N_{2}-\sqrt{(N_{1}N_{2})^{2}-4(3+N_{1}N_{4})N_{1}N_{3}\eta}}{2(3+N_{1}N_{4})}, (N_{1}N_{4}\neq-3),\frac{N_{3}}{N_{2}}\eta, (N_{1}N_{4}=-3).\end{array}$
. $\delta_{SN}$ $SN_{n}$ , $\delta_{BP}^{-}$ $BP_{n}$ . , $n$
1 .











$r_{N-1}^{l})(N\geq 2)$ $\delta\in(\delta_{SN}, \delta_{BP}^{-})$
, $r_{j}^{l}$ $r_{j+1}^{l}(j=0,1, \ldots, N-2)$ .
( 2) . ,
$r_{j}$ 1 . , $\delta\in(\delta_{BP}, \delta_{SN}]$
$r_{j}^{l}$ $r_{j+1}^{l}$ BP$n$ SN$n$
.
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